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(57) ABSTRACT

An 1mage processing apparatus according to an embodiment
includes a scanning protocol creation unit, an 1mage acqui-
sition unit, a post-processing unit, and a storage unit. The
scanning protocol creation unit creates a scanning protocol
for a particular part of body of an object. The 1mage
acquisition unit acquires source 1image data by scanning the
particular part using an 1imaging device according to scan-
ning parameters in the scanning protocol. The post-process-
ing unit performs post-processing on the source image data
according to post-processing parameters in the scanning
protocol to obtain processed image data. The storage umit
stores the scanning protocol, or store the source 1image data
and the processed 1image data or index identifiers thereof 1n
association with parameters related to the scanning protocol
as single job data of the object. The scanning protocol
includes the scanming and the post-processing parameters,
and information related to the imaging device and the
post-processing unit.
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IMAGE PROCESSING APPARATUS,
MEDICAL IMAGING DEVICE AND IMAGE

PROCESSING METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of
priority  from  Chinese Patent Application No.

20131019247735.0, filed on May 22, 2013, the entire contents
of which are incorporated herein by reference.

FIELD

The present application relates to the field of image
processing and more particularly to an 1mage processing
apparatus, a medical imaging device and an 1image process-
ing method which performs processing on the medical
1mage.

BACKGROUND

In the acquisition and/or processing of a medical image,
a great number of parameters may need to be set, for

example, parameters including a TR (time of repetition), a
TE (time to echo), a FOV (field of view) and the like need
to be set when using an MRI (imagnetic resonance imaging)
system, and parameters including motion correction, distor-
tion correction, an FA (tlip angle) threshold, and seed points
need to be set during the processing of the acquired image.
The setting of these parameters 1s crucial to the quality of the
image finally obtained; moreover, the consistency in settings
of the parameters also contributes to enhancing compara-
bility between images.

However, 1t 1s a diflicult and time-consuming job to
optimize these parameters. Therefore, it 1s desirable to have
a mechanism which enables the sharing of parameter set-
tings as well as related data among different devices and
different medical institutions. Besides, 1t 1s also desirable to
track and compare, through the aforementioned mechanism,
the 1images obtained for the same patient at different periods.

BRIEF DESCRIPTION OF THE DRAWINGS

The present mvention will be better understood with
reference to the following description taken in conjunction
with accompanying drawings in which identical or like
reference signs designate 1dentical or like components. The
accompanying drawings, together with the detailed descrip-
tion below, are incorporated into and form a part of the
specification and further serve to illustrate, by way of
example, preferred embodiments of the present immvention
and to explain the principle and advantages of the present
invention. In the accompanying drawings:

FIG. 1 1s a block diagram 1llustrating the structure of an
Image processing apparatus according to an embodiment of
the present mnvention;

FIG. 2 15 a block diagram 1llustrating the structure of an
image processing apparatus according to another embodi-
ment of the present invention;

FIG. 3 15 a block diagram 1llustrating the structure of an
image processing apparatus according to still another
embodiment of the present invention;

FIG. 4 15 a block diagram 1llustrating the structure of an
image processing apparatus according to yet another
embodiment of the present ivention;
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FIG. 5 1s a flowchart illustrating the steps of an 1mage
processing method according to an embodiment of the

present 1nvention;

FIG. 6 1s a flowchart illustrating the steps of an 1mage
processing method according to another embodiment of the
present 1nvention;

FIG. 7 1s a flowchart illustrating the steps of an 1mage
processing method according to still another embodiment of
the present invention;

FIG. 8 1s a flowchart illustrating the steps of an 1mage
processing method according to yet another embodiment of
the present invention;

FIG. 9 1s a schematic block diagram 1llustrating a medical
imaging device according to an embodiment of the present
invention; and

FIG. 10 1s an exemplary block diagram illustrating the
structure of a computer capable of realizing the embodi-
ments/examples of the present invention.

DETAILED DESCRIPTION

A brief summary of the present invention 1s given below
to provide a basic understanding of some aspects of the
present invention. It should be appreciated that the summary,
which 1s not an exhaustive overview of the present inven-
tion, 1s not intended to 1dentily the key or critical parts of the
present mvention nor limit the scope of the present mven-
tion, but merely to present some concepts 1n a simplified
form as a prelude to the more detailed description that 1s
discussed later.

It 1s an object of the present invention to provide an 1mage
processing apparatus, a medical 1maging device and an
image processing method, which enables data sharing and
data comparison and analysis among different devices or
medical institutions, by storing the scanming parameters and
post-processing parameters when acquiring a medical
image.

In accordance with an aspect of the present invention,
there 1s provided an 1mage processing apparatus including;:
a scanning protocol creation unit configured to create a
scanning protocol for a particular part of body of an object
to be scanned currently; an 1image acquisition unit config-
ured to acquire source 1image data by scanning the particular
part of the body of the object using an 1maging device
according to scanning parameters 1n the scanning protocol;
a post-processing unit configured to perform post-process-
ing on the source 1image data according to post-processing
parameters 1n the scanning protocol to obtain processed
image data; and a storage umt configured to store the
scanning protocol, or store the source image data and the
processed 1mage data or index identifiers thereof 1n asso-
ciation with parameters related to the scanning protocol as
single job data of the object; wherein the scanning protocol
includes the scanning parameters, the post-processing
parameters, information related to the imaging device to be
used for scanning and information related to the post-
processing unit.

In accordance with another aspect of the present imnven-
tion, a medical imaging device includes the image process-
ing apparatus according to the above aspects of the mven-
tion.

In accordance with still another aspect of the present
invention, there 1s provided an image processing method
comprising: creating a scanning protocol for a particular part
of body of an object to be scanned currently; acquiring
source 1image data by scanning the particular part of the body
of the object using an 1imaging device according to scanning
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parameters 1n the scanning protocol; performing post-pro-
cessing on the source 1mage data according to post-process-
ing parameters in the scanning protocol, to obtain processed
image data; and storing the scanning protocol, or storing the
source 1mage data and the processed image data or index
identifiers thereol 1n association with parameters related to
the scanning protocol as single job data of the object;
wherein the scanning protocol includes the scanning param-
cters, the post-processing parameters, information related to
the imaging device to be used for scanning and information
related to a post-processing unit.

Further, 1n accordance with yet another aspect of the
present invention, there 1s provided a computer program for
realizing the aforementioned 1mage processing method.

Additionally, 1n accordance with yet still another aspect of
the present invention, there 1s provided a computer program
product 1n the form of a medium at least readable to a
computer, on which computer program codes for realizing
the atorementioned 1mage processing method are recorded.

In accordance with the 1image processing method, image
processing apparatus and medical imaging device disclosed
herein, data can be conveniently shared as well as compared
and analyzed among different medical devices and medical
institutions by storing both the scanning parameters and the
post-processing parameters of medical images.

Embodiments of the mvention are described below with
reference to accompanying drawings. The elements and
features described 1n one of the accompanying drawings or
embodiments of the present invention may be combined
with those shown in one or more other accompanying
drawings or embodiments. It should be noted that for the
sake of clarity, the representation and description of the
components and processing that may be used with the
present invention but well known by those skilled 1n the art
are omitted.

As shown 1 FIG. 1, a block diagram illustrating the
structure of an 1mage processing apparatus 100 according to
an embodiment of the present mvention 1s 1llustrated. The
image processing apparatus 100 includes: a scanning pro-
tocol creation unit 101 configured to create a scanning
protocol for a particular part of body of an object to be
scanned currently; an 1mage acquisition unit 102 configured
to acquire source 1mage data by scanming the particular part
of the body of the object using an 1maging device according
to scanning parameters in the scanning protocol; a post-
processing unit 103 configured to perform post-processing
on the source image data according to post-processing
parameters 1n the scanning protocol to obtain processed
image data; and a storage unit 104 configured to store the
scanning protocol or store the source image data and the
processed 1mage data or index identifiers thereof 1n asso-
ciation with parameters related to the scanning protocol as
single job data of the object, wherein the scanning protocol
includes the scanning parameters, the post-processing
parameters, information related to the imaging device to be
used for scanning and information related to the post-
processing unit.

In the present invention, a particular part of the body of
the object to be scanned 1s scanned using a medical imaging
device to acquire a desired medical image. The object to be
scanned may be, for example, a human being or an amimal,
and the particular part of the body includes, but 1s not limited
to, a brain, a lung, a heart, a liver, a kidney and other organs
or tissues. The medical imaging device here, which may also
be referred to as a medical diagnostic device, includes but 1s
not limited to: an X-ray mmaging diagnostic device, an
ultrasound (UL) diagnostic imaging device, a computed
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tomography (CT) device, a magnetic resonance imaging
(MRI) device, or a positron emission tomography (PET)
device or the like.

Generally, various parameters, for example, a scanning,
speed, intensity of the scanning signal, the slice direction
and the number of slices for tomography scanning, need to
be set during an 1maging (or scanning) process when using
these devices. Further, 1t 1s also often required to perform
corresponding post-processing on the image acquired so as
to retlect the condition of the scanned part more accurately
and clearly. The post-processing includes various types of
image processing performed on an 1mage after reconstruc-
tion of the 1image from data acquired by the scan. However,
these operations are complicated, especially the setting of
various parameters during the scanning and the post-pro-
cessing, which requires rich professional knowledge and
experience. Therelfore, 1t 1s desirable to set and optimize the
parameters only once and to use the optimized parameters in
other 1maging processes.

In the present example embodiment, various parameters
and related information for scanning and post-processing are
defined using a scanning protocol. The scanning protocol
creation unit 101 creates a scanning protocol for a particular
part of the body of the object to be scanned currently. In an
example, the scanning protocol may be deemed to be a data
structure which stores the various parameters needed for
scanning and post-processing, and records information
related to the device which completes the scanning and the
post-processing. The form of the scanning protocol may be
changed with different body parts, and the particular content
of the scanning protocol may be changed with different
devices and different individuals. It should be appreciated
that the scanning protocol defines what kind of scanning and
post-processing are to be performed as well as the way how
the scanning and the post-processing will be performed,
providing guidance for the operations of the 1image acqui-
sition unit 102 and the post-processing unit 103.

Taking the MRI scanning of the brain as an example, the
scanning parameters may include for example: the number
of MPG (motion probing gradient) magnetic fields, a B
(diffusion sensitivity coe: i‘ic1en’[) value, a TR, a TE, a FOV
or the like. The post-processing parameters may include, for
example, motion correction, distortion correction, a FA
threshold, seed points or the like. It should be appreciated
that this example 1s only exemplary and that the present
invention 1s not limited thereto but can be applied to various
other medical diagnostic devices as well as various other
parts or organs.

After the scanning protocol creation unit 101 creates a
scanning protocol for the scanning to be currently per-
formed, the 1image acquisition unit 102 scans the particular
part of the body of the object using an i1maging device
according to scanning parameters 1n the scanning protocol,
thereby obtaining the source 1mage data. As stated above,
the 1maging device here may be, but 1s not limited to a CT
or a MRI device.

The post-processing unit 103 performs post-processing on
the source 1image data according to post-processing param-
cters 1n the scanning protocol, thereby obtaining processed
image data. The processing performed by the post-process-
ing unit may be changed with each part and the property of
the acquired source 1mage.

After the alorementioned processing is finished, the stor-
age unit 104 stores the scanning protocol and stores the
acquired source 1image data and processed image data 1n a
database. Wherein, unique index identifiers, through which
the storage locations of the source image data and the
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processed 1mage data can be determined to read the corre-
sponding data, may be assigned to the stored source image
data and the processed image data, respectively. Further, the
storage unit 104 may further store the source image data and
the processed image data in association with parameters
related to the scanning protocol as single job data of the
object, or stores the above mentioned 1index identifiers 1n
association with parameters related to the scanning protocol
as single job data of the object. Here, the ‘job data’, which
represents the adopted data storage form, may use various
existing standards or be defined by the user. In an embodi-
ment, the job data 1s stored as a DICOM (Digital Imaging,
and Communications In Medicine) tag, which 1s a standard
for specifying the exchange of medical images and related
information thereof. In an embodiment, each patient may
have a unique patient i1dentifier, and the job data can be
distinguished using a field at least containing the patient
identifier. The job data may further include other informa-
tion such as a timestamp.

As stated above, the scanning protocol may include the
scanning parameters, the post-processing parameters, infor-
mation related to an 1imaging device to be used for scanning,
and iformation related to the post-processing unit. The
scanning protocol may be distinguished by, for example, the
part scanned and/or the device used. Similarly, the scanning,
protocol may further include other information such as a
timestamp.

In other words, the scanning protocol contains informa-
tion of the acquisition condition capable of reproducing the
obtained source 1image data and/or the processed 1image data.
For a certain part of a body, there may be one or more
optimal scanning protocols, which may be obtained by an
experienced medical practitioner from multiple experi-
ments. Through the storage unit 104, the scanning protocols
can be stored 1n various storage mediums and shared among
medical practitioners and/or other medical 1nstitutions,
thereby saving both manpower and material resources.

It can be appreciated that the storage medium mentioned
here may be a computer-readable signal medium or a
computer-readable storage medium. A computer readable
storage medium may be, for example, but not limited to, an
clectronic, magnetic, optical, electromagnetic, inifrared, or
semiconductor system, apparatus, or device, or any suitable
combination of the foregoing. More specific examples (a
non-exhaustive list) of the computer readable storage
medium would include the following: an electrical connec-
tion having one or more wires, a portable computer diskette,
a hard disk, a random access memory (RAM), a read-only
memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a
portable compact disc read-only memory (CD-ROM), an
optical storage device, a magnetic storage device, or any
suitable combination of the foregoing. In the context of this
document, a computer readable storage medium may be any
tangible medium that can contain, or store a program for use
by or in connection with an instruction execution system,
apparatus, or device.

A computer readable signal medium may include a propa-
gated data signal with computer readable program code
embodied therein, for example, in baseband or as part of a
carrier wave. Such a propagated signal may take any of a
variety of forms, including, but not limited to, electromag-
netic or optical signal, or any suitable combination thereof.

A computer readable signal medium may be any computer
readable medium that 1s not a computer readable storage
medium and that can communicate, propagate, or transport

10

15

20

25

30

35

40

45

50

55

60

65

6

a program for use by or in connection with an instruction
execution system, apparatus, or device.

As stated above, 1n this embodiment, the scanning pro-
tocol and the job data not only can store the scanning
parameters ol an 1mage, but also can store the post-process-
ing parameters, and can provide an accurate reference for the
following new scanning and post-processing.

Besides, although not shown 1n FIG. 1, the image pro-
cessing unit 100 may further include a communication unit
and/or a display unit. The communication unit 1s configured
to transmit the scanning protocol and the job data through a
wired and/or wireless connection. The display unit 1s con-
figured to display the scanning protocol and the job data. The
communication unit and the display unit, which can be
realized using any related technology developed or to be
developed, are not directly relevant to the subject matter of
the present invention and are therefore not described here in
detail.

In accordance with a second embodiment of the present
invention, as shown in FIG. 2, i addition to the scanning
protocol creation unit 101, the 1image acquisition unit 102,
the post-processing unit 103 and the storage unit 104, an
image processing apparatus 200 further comprises a retrieval
unit 201.

In an example, the retrieval unmit 201 1s configured to
search for and acquire an existing scanning protocol already
stored for the particular part, and the scanning protocol
creation umit 101 creates the current scanning protocol
according to this existing scanning protocol. In this example,
a scanning on a particular part of a patient 1s required, and
the retrieval unit 201 retrieves using, for example, the name
of the particular part, to obtain an existing scanning protocol
already stored previously. If multiple existing scanning
protocols are obtained from the retrieval, any one can be
selected according to an optional rule which may be, for
example, considering creation times of the scanning proto-
cols.

After the existing scanming protocol 1s obtained, the
scanning protocol creation unit 101 creates the current
scanning protocol according to the existing scanning proto-
col. For example, the scanning protocol creation unit 101
takes the scanning parameters and post-processing param-
cters 1n the existing scanning protocol as the scanning
parameters and post-processing parameters in the current
scanning protocol. Before being used, these parameters can
also be modified. For example, device-dependent param-
cters, 11 diferent devices are involved, may be subjected to
a corresponding manual or automatic conversion.

The retrieval unit 201 may make a search in a local
storage medium or search through a network which may
include a local area network, a wide area network or an
intranet. The search may be realized using various existing
search technologies or engines which are not described here
in detail.

In another example, the retrieval unit 201 1s configured to
search for and acquire existing job data already stored for the
particular part of the body of the object to be scanned, and
the scanning protocol creation unit 101 creates the current
scanning protocol according to the parameters related to the
existing scanning protocol in the existing job data.

In this example, the patient to be currently scanned may
be subjected to a scanning on the same part previously, and
the scanning result was stored 1n a corresponding database
while existing job data of the patient 1s also stored. It can be
appreciated that 1f the current scanning utilizes exactly the
same parameters used in the former scanning and post-
processing 1n the case that the same device and software are
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used, the workload and time consumed can be minimized
while an optimal result can be achieved.

Theretfore, the retrieval unit 201 acquires the existing job
data, and the scanning protocol creation unit 101 creates the
current scanning protocol making use of the parameters 1n
the existing job data which are related to existing scanning,
protocol. This makes the image data obtained at two con-
secutive times more comparable as well.

Further, FIG. 3 shows a diagram illustrating the structure
of an i1mage processing apparatus 300 according to yet
another embodiment of the present mvention. In addition to
cach unit shown 1n FIG. 2, the image processing apparatus
300 further comprises a protocol adaptor 301 configured to
adapt the scanning parameters 1n the current scanning pro-
tocol according to the difference between the imaging device
tor the current scanning and the 1maging device correspond-
ing to the existing scanning protocol, and/or to adapt the
post-processing parameters in the current scanning protocol
according to the difference between the current post-pro-
cessing unit and the post-processing unit corresponding to
the existing scannming protocol.

The protocol adaptor 301 1s mainly configured to address
the problem that the imaging devices and the version of the
components of the post-processing between the operations at
two consecutive times are not matched. The adaptation can
also be appreciated as conversion, that 1s, the scanning
parameters and/or the post-processing parameters are con-
verted to parameters suitable for the current imaging device
and the current post-processing unit. For example, taking
MRI as an example, if the MRI systems used at two
consecutive times have different gradient system 1ntensities,
the protocol adaptor 301 adjusts the related parameters 1n the
existing scanning protocol before using them. The adapta-
tion/conversion can be performed automatically or manu-
ally.

In the present embodiment, the protocol adaptor 301
endows the 1mage processing apparatus 300 with compat-
ibility between different versions of hardware and software
and the upgradeability can be easily implemented. Further,
for many complicated medical imaging devices, even for
machine of the same model, the specific settings may be
different, and the protocol adaptor 301 may convert such
differences into an adjustment on parameters to obtain more
accurate processed 1mage data.

Further, FIG. 4 presents a diagram 1llustrating the struc-
ture ol an 1mage processing apparatus 400 according to yet
still another embodiment of the present invention. As shown
in FI1G. 4, in addition to each unit shown in FIG. 2, the image
processing apparatus 400 further comprises a position
matching umt 401 and a scanning planning unit 402. Further,
the 1mage processing apparatus 400 may selectively include
a comparison unit 403.

The position matching unit 401 1s configured to match the
scanned part of the object with the scanned part which
corresponds to the source image data corresponding to the
existing job data. The scanning planning unit 402 1s con-
figured to enable the image acquisition unmit 102 to scan
according to the scanning parameters in the current scanning
protocol and the post-processing unit 103 to perform post-
processing according to the post-processing parameters in
the current scanning protocol after the position matching
unit 401 finishes the matching. The comparison unit 403 1s
configured to compare the processed image data correspond-
ing to the existing job data with the processed 1mage data
currently acquired.

The 1mage processing apparatus 400 may be used to
perform tracking, observing and comparatively researching,

10

15

20

25

30

35

40

45

50

55

60

65

8

on the same patient. It can be easily appreciated that i1t
requires the same or substantially the same area to be
focused upon 1n the two times of imaging, which can be
realized by the position matching unit 401. In an example,
the position matching unit 401 includes a pre-scanming
module and a registration module. The pre-scanning module
1s configured to perform pre-scanning on the particular part
of the body of the current object to obtain reference volume
data, and the registration module 1s configured to perform
registration of the reference volume data with the source
image data corresponding to the existing job data. The
volume data here refers to the image data representing a
certain volume area.

The pre-scanning may be performed relatively roughly
and quickly, and the registration module enables the part to
be scanned precisely to be found quickly by using the source
image data corresponding to the existing job data, and thus,
the amount of calculation 1s greatly decreased, leading to an
increase in the scanning speed. The registration can be
realized using various existing registration technologies.

After the matching is finished, the scanning planning unit
402 determines a region to be scanned. As the scanning
protocol creation unit 101 has created the current scanning
protocol, the scanning planning unit 402 starts the scanning
and post-processing according to the scanming parameters
and post-processing parameters in the current scanning
protocol.

If a comparative research 1s further needed after the
scanning and post-processing are finished, the comparison
unit 403 can be used to compare the processed 1mage data
corresponding to the existing job data with the processed
image data obtained currently.

The 1mage processing apparatus 400 may achieve the
one-click comparative research. In other words, after a
patient 1dentifier 1s obtained, the scanning protocol can be
created and position matching can be performed automati-
cally by searching for the stored job data, and a comparison
result 1s generated finally, which increases the diagnosis
elliciency remarkably.

It should be noted that although not shown 1n FIG. 4, the
image processing apparatus 400 may further comprise the
protocol adaptor 301 to perform protocol adaptation if
appropriate.

It should be appreciated that each embodiment of the
present mnvention can be modified properly to be suitable for
various other applications, but 1s not limited to the afore-
mentioned application.

It 1s apparent that some processing or methods are also
disclosed 1n the description above on the 1mage processing
apparatus according to embodiments of the present inven-
tion. Below, the summary of the methods 1s described
without repeating the details which are already discussed
above, however, 1t should be noted that although disclosed
in the description of the 1image processing apparatus, the
methods do not certainly employ or are not certainly
executed by the aforementioned components. For instance,
embodiments of the image processing apparatus may be
partially or completely achieved by hardware and/or firm-
ware, and the image processing methods described below
may be fully achieved by a computer-executable program,
although the 1mage processing methods may employ the
hardware and/or firmware of the 1mage processing appara-
tus.

FIG. 5§ 1s a flowchart of an image processing method
according to an embodiment of the present invention. As
shown 1n FIG. §, the method comprises: creating a scanning,
protocol for a particular part of body of an object to be
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scanned currently S11; scanning the particular part of the
body of the object using an 1imaging device according to
scanning parameters in the scanning protocol to acquire
source 1mage data S12; performing post-processing on the
source 1mage data according to post-processing parameters
in the scanning protocol to obtain processed image data S13;
and storing the scanning protocol, or storing the source
image data and the processed 1image data or index 1dentifiers
thereol 1 association with parameters related to the scan-
ning protocol as single job data of the object S14, wherein
the scanning protocol includes scanning parameters, post-
processing parameters, information related to the imaging
device to be used for scanming and information related to the
post-processing. In the method, the scanning parameters and
post-processing parameters related to the processed image
data are stored.

Although not shown in FIG. §, the method may further
comprise a step of transmitting the scanning protocol and the
j0ob data through a wired and/or wireless connection and a
step of displaying the scanning protocol and the job data. In
an embodiment, the job data is stored as a DICOM tag.

FIG. 6 shows a flowchart of an 1mage processing method
according to another embodiment of the present invention,
in addition to Steps S11-S14, the method further includes a
retrieval Step S21 prior to Step S11. In an example, existing,
scanning protocols already stored for the particular part are
searched for and acquired and a current scanning protocol 1s
created according to the existing scanning protocols in Step
S21. In another example, existing job data already stored for
the particular part of the body of the object to be scanned 1s
searched for and acquired and a current scanning protocol 1s
created according to the parameters related to existing
scanning protocol 1n the existing job data i Step S21. The
method can define the current scanning and post-processing,
quickly and accurately making use of the settings of the
former scanning and post-processing operations. In an
embodiment, a search 1s made through a network i Step

S521.

In order to address the problems of the inconsistency in
hardware and/or versions ol soltware and of upgrading

compatibility, the present invention also presents the image
processing method shown i FIG. 7. In addition to Steps
S11-S14 and Step S21, the method further comprises a Step
S31 between steps S21 and S11. In the Step S31, the
scanning parameters in the current scanning protocol are
adapted according to the difference between the imaging
device for the current scanning and the imaging device
corresponding to the existing scanning protocol, and/or the
post-processing parameters in the current scanning protocol
are adapted according to the difference between the current
post-processing and the post-processing corresponding to
the existing scanning protocol.

Further, in order to perform tracking and comparatively
researching on the same patient, the 1mage processing
method shown 1n FIG. 8 can be used. In addition to Steps
S11-S14 and Step S21, the method further comprises steps
S41 and S42 as well as an optional Step S43. Wherein the
scanned part of the object 1s matched with the scanned part
which corresponds to the source image data corresponding,
to existing job data 1 Step S41, and scanning and post-
processing are respectively performed according to the
scanning parameters and the post-processing parameters in
the current scanning protocol in Step S42 after the matching,
1s fimshed 1n Step S41. The processed 1mage data corre-
sponding to the existing job data 1s compared with the
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currently acquired processed i1mage data in Step S43.
Although not shown 1n FIG. 8, FIG. 8 may further include
the Step S31.

In an embodiment, Step S41 may include the following
sub-steps: performing pre-scanning on the particular part of
the current body of the object to obtain reference volume
data; and performing registration of the reference volume
data with the source image data corresponding to the exist-
ing job data.

More specific details of each step of the image processing,
method and more possible steps of the 1image processing
method may be referred to the description on each compo-
nent of the i1mage processing apparatus provided i the
above and therefore are not described herein.

FIG. 9 shows a schematic block diagram illustrating a
medical imaging device according to an embodiment of the
present mvention. In order not to obscure the spirit and
scope of the present invention, other possible components of
the medical imaging device are omitted 1n FIG. 9. The
medical imaging device 900 includes an 1mage processing
apparatus 910 for storing the current scanning protocol or
job data or creating a current scanning protocol using
existing scanning protocol and/or job data to perform scan-
ning and post-processing. The 1image processing apparatus
910 may be the image processing apparatus 100, 200, 300 or
400 described 1n any one of the embodiments above. The
medical imaging device 900 may be, but not limited to: a
X-ray imaging diagnostic device, an ultrasound (UL) diag-
nostic imaging device, a computer tomography (CT) device,
a magnetic resonance 1maging (MRI) diagnostic device, a
positron emission tomography (PET) device or the like.

The 1mage processing apparatus may be arranged in the
medical imaging device 1n a specific way or manner that 1s
well known to those skilled 1n the art and 1s therefore not
described in detail herein.

As an example, each step of the aforementioned image
processing method and each module and/or umt of the
alforementioned 1mage processing apparatus may be imple-
mented as software, firmware, hardware or the combination
thereof. In the case where the steps or modules and/or units
are realized by software or firmware, a software program for
realizing the above mentioned method may be installed in a
computer with a dedicated hardware structure (e.g. the
general computer 1000 shown 1n FIG. 10) from a storage
medium or network, wherein the computer 1s capable of
implementing various functions when installed with various
programs.

In FIG. 10, a computing processing unit (namely, CPU)
1001 executes various processing according to a program
stored 1n a read-only memory (ROM) 1002 or a program
loaded to a random access memory (RAM) 1003 from a
storage section 1008. The data needed for the various
processing of the CPU 1001 may be stored in the RAM 1003
as needed. The CPU 1001, the ROM 1002 and the RAM
1003 are linked with each other via a bus 1004. An mput/
output iterface 1005 1s also linked to the bus 1004.

The following components are linked to the mnput/output
interface 1005: an 1mput section 1006 (including keyboard,
mouse and the like), an output section 1007 (including
displays such as cathode ray tube (CRT), a liquid crystal
display (LLCD), a loudspeaker and the like), a storage section
1008 (including hard disc and the like), and a communica-
tion section 1009 (including a network interface card such as
a LAN card, modem and the like). The communication
section 1009 performs communication processing via a
network such as the Internet. A driver 1010 may also be
linked to the iput/output intertace 1005, if needed. If
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needed, a removable medium 1011, for example, a magnetic
disc, an optical disc, a magnetic optical disc, a semiconduc-
tor memory and the like, may be nstalled in the driver 1010
so that the computer program read therefrom 1s installed 1n
the memory section 1008 as appropriate.

In the case where the foregoing series of processing 1s
achieved through software, programs forming the software
are 1nstalled from a network such as the Internet or a
memory medium such as the removable medium 1011.

It should be appreciated by those skilled 1n the art that the
memory medium 1s not limited to the removable medium
1011 shown 1n FIG. 10, which has program stored therein
and 1s distributed separately from the apparatus so as to
provide the programs to users. The removable medium 1011
may be, for example, a magnetic disc (including tloppy disc
(registered trademark)), a compact disc (including compact
disc read-only memory (CD-ROM) and digital versatile disc
(DVD), a magneto optical disc (including mini1 disc (MD)
(registered trademark)), and a semiconductor memory.
Alternatively, the memory medium may be the hard discs
included in ROM 1002 and the storage section 1008 1n
which programs are stored, and can be distributed to users
along with the device i which they are incorporated.

The present invention further discloses a program product
in which machine-readable 1nstruction codes are stored. The
aforementioned 1mage processing methods can be 1mple-
mented when the instruction codes are read and executed by
a machine.

Accordingly, a memory medium for carrying the program
product 1n which machine-readable instruction codes are
stored 1s also covered 1n the present invention. The memory
medium 1ncludes but 1s not limited to soit disc, optical disc,
magnetic optical disc, memory card, memory stick and the
like.

In the foregoing description on the specific embodiments
of the present invention, the features described and/or shown
for an embodiment may be used in one or more other
embodiments in the same or similar way or combined with
those 1n the other embodiments, or replace those in the other
embodiments.

It should be emphasized that the terms ‘comprise/in-
clude’, as used herein, means the existence of a feature,
clement, step or component in a way not exclusive of the
existence or addition of one or more other features, ele-
ments, steps or components.

In the aforementioned embodiments and examples, each
step and/or unit 1s represented with a reference sign con-
sisting of figures. It should be understood by those of
ordinary skill of the art that the reference signs are merely
intended to facilitate description and drawing but are not to
be construed as a limitation on an order or any other aspect.

Furthermore, the methods provided 1n the present inven-
tion may be performed sequentially, synchronously or inde-
pendently 1n accordance with another time sequences, not
limited to the time sequence described herein. Therefore, the
implementation orders of the methods described in this
specification are not to be construed as a limitation to the
scope of the present mnvention.

Although the present invention has been disclosed with
reference to specific embodiments herein, it should be
understood that all the embodiments and examples described
above are merely 1llustrative of the present invention but are
not to be construed as limiting the present invention. Various
modifications, improvements or equivalents can be devised
by those skilled in the art without departing from the spirit
and scope of the invention, and such modifications,
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improvements or equivalents should be considered to fall
within the scope of the present 1nvention.

What 1s claimed 1s:

1. An 1mage processing apparatus, said apparatus com-
prising:

at least one computer processor that:

creates a scanning protocol for a particular part of a
body of an object to be scanned, the scanning pro-
tocol including scanning parameters, post-process-
ing parameters, information related to an 1maging
device to be used for scanning and information
related to post-processing;

searches for and acquires existing job data already
stored for the particular part;

matches position of the particular part of the object to
be scanned with a position of the particular part
which corresponds to existing source-image data
corresponding to the existing job data; and

enables an 1mage acquisition to scan according to the
scanning parameters in the scanning protocol and
post-processing according to the post-processing
parameters in the scanning protocol after finishing

the matching of the position of the particular part of
the object to be scanned;

acquires source 1mage data by scanning the particular
part of the body of the object using the 1maging
device according to the scanning parameters in the
scanning protocol; and

performs post-processing on reconstructed source
image data according to the post-processing param-
cters 1n the scanning protocol to obtain processed
image data, the post-processing being performed on
the source 1mage data resulting from reconstruction
of data acquired by said scanning; and

a data store that stores the scanning protocol, or stores job

data associating the source image data and the pro-

cessed 1mage data or index 1dentifiers thereof with the
scanning parameters and the post-processing param-
eters.

2. The 1image processing apparatus according to claim 1,
wherein:

the at least one computer processor further searches for

and acquires an existing scanning protocol already

stored for the particular part and creates a current
scanning protocol according to the existing scanning
protocol.

3. The image processing apparatus according to claim 2,
wherein:

the at least one computer processor further adapts the

scanning parameters 1n the current scanning protocol
according to a difference between the imaging device
for the current scanning and the imaging device corre-
sponding to the existing scanning protocol, and/or
adapts post-processing parameters in the current scan-
ning protocol according to a difference between the
current post-processing and the post-processing corre-
sponding to the existing scanning protocol.

4. The 1image processing apparatus according to claim 2,
wherein the at least one computer processor searches
through a network.

5. The 1mage processing apparatus according to claim 1,
wherein:

the at least one computer processor creates a current

scanning protocol making use of the parameters related

to existing scanning protocol in the existing job data.

6. The image processing apparatus according to claim 3,
wherein:
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the at least one computer processor further enables the
image acquisition to scan according to the scanning
parameters 1 the current scanning protocol and the
post-processing to perform post-processing according
to the post-processing parameters 1 the current scan-
ning protocol respectively after finishing the position
matching.

7. The 1image processing apparatus according to claim 6,
wherein:

the at least one computer processor further compares the

processed image data corresponding to the existing job
data with the processed image data currently acquired.

8. The 1mage processing apparatus according to claim 6,
wherein the at least one computer processor:

performs pre-scanning on the particular part of the body

of the current object to acquire reference volume data;
and

performs registration of the reference volume data with

the source 1mage data corresponding to the existing job
data.

9. The 1image processing apparatus according to claim 1,
wherein:

the at least one computer processor further transmits the

scanning protocol and the job data through a wired
and/or wireless connection.

10. The image processing apparatus according to claim 1,
wherein:

the at least one computer processor further displays the

scanning protocol and the job data.

11. The image processing apparatus according to claim 1,
wherein the job data 1s stored as a DICOM tag.

12. A medical imaging device comprising an 1mage pro-
cessing apparatus, wherein the 1mage processing apparatus
includes:

at least one computer processor that:

creates a scanning protocol for a particular part of a
body of an object to be scanned, the scanning pro-
tocol 1ncluding scanning parameters, post-process-
ing parameters, information related to an 1maging
device to be used for scanning and information
related to post-processing;

searches for and acquires existing job data already
stored for the particular part;

matches a position of the particular part of the object to
be scanned with a position of the particular part
which corresponds to existing source image data
corresponding to the existing job data;

enables an 1mage acquisition to scan according to the
scanning parameters i the scanning protocol and
post-processing according to the post-processing
parameters in the scanning protocol after finishing

the matching of the position of the particular part of
the object to be scanned;

10

15

20

25

30

35

40

45

50

14

acquires source 1image data by scanning the particular
part of the body of the object using the imaging
device according to the scanning parameters 1n the
scanning protocol; and

performs post-processing on reconstructed source
image data according to the post-processing param-
cters 1n the scanning protocol to obtain processed
image data, the post-processing being performed on
the source 1mage data resulting from reconstruction
of data acquired by said scanning; and

a data store that stores the scanning protocol, or stores job

data associating the source image data and the pro-
cessed 1mage data or index 1dentifiers thereof with the
scanning parameters and the post-processing param-
eters.

13. The medical imaging device according to claim 12,
wherein the medical imaging device 1s a computer tomog-
raphy device or a magnetic resonance 1imaging device.

14. An 1mage processing method, comprising:

creating a scanning protocol for a particular part of body

of an object to be scanned currently, the scanning
protocol including scanning parameters, post-process-
ing parameters, information related to an 1maging
device to be used for scanning and information related
to post-processing;

searching for and acquiring existing job data already

stored for the particular part;

matching a position of the particular part of the object to

be scanned with a position of the particular part which
corresponds to existing source image data correspond-
ing to the existing job data;

enabling an 1mage acquisition to scan according to the

scanning parameters 1n the scanning protocol and post-
processing according to the post-processing parameters
in the scanning protocol after finishing the matching of
the position of the particular part of the object to be
scanned;

acquiring source image data by scanming the particular

part of the body of the object using the imaging device
according to scanmng parameters in the scanning pro-
tocol;

performing post-processing on reconstructed source

image data according to the post-processing parameters
in the scanning protocol, to obtain processed 1mage
data, the post-processing being performed on the
source 1mage data resulting from reconstruction of data
acquired by said scanning; and

storing the scanning protocol, or storing job data associ-

ating the source 1mage data and the processed image
data or index identifiers therecol with the scanning
parameters and the post-processing parameters.
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